320 


Curved Members 


For a specified width of the cross section 6, allowable tensile stress S t , mean ra¬ 
dius R , and depth h, the corresponding ring-opening load P is found from Eq. (26.3) 


bh 2 S t 

P = -- 

12 R 


(27.15) 


When the extent of the maximum opening along line AB is required, Fig. 26.3 
and Eq. (25.4) can be used. Note that in this particular application load P is 
applied at the split end D while the displacement is calculated along the diameter 
AB. Using the notation of Fig. 25.1 and putting f3 = 0, a = 7r/2, and <f> = % 
in Eq. (25.4) gives one-half of the required deflection. Hence, the total deflection 
becomes 


_ 6(t r + 4 )PR 3 
Ebh 3 


(27.16) 


It is well to observe that for I = bh 3 / 12, Eq. (27.16) is identical with Eq. (26.13). 
This is consistent with the Maxwell’s principle of reciprocal deflections, which, for 
the case of Fig. 26.3 may be stated as follows: Vertical displacement at D due to 
load P at A is equal to the vertical displacement at A when load P is applied at 
D. 


Design Problem 27.1 

A class 40 (St = 40,000 psi) gray cast-iron ring has an outside diameter of 3 in., a width 
of 0.188 in., and a depth of 0.125 in. Calculate the maximum opening of the ring at 
the junction of the ends that can be obtained before it will break. What is the expected 
maximum opening along AB if the load is applied at D, as shown in Fig. 26.3? Assume 
the elastic modulus to be equal to 18.3 X 10 6 psi. 


Solution 

The mean radius is 


D 3 0.125 

~ 2 2 


1.4375 in. 


Hence, using Eq. (27.14) gives the maximum opening 


Y d = 


3 7r R 2 S t 3tt x 1.4375 2 X 40,000 


Eh 


18.3 x 10 6 x 0.125 


= 0.34 in. 


The corresponding ring-opening load applied at point 
(27.15). 


(8.7 mm) 

D, Fig. 26.3, follows from Eq. 


p bh 2 S t 
12R 


0.188 x 0.125 2 x 40,000 
12 x 1.4375 


= 6.81 lb 


(30.3 N) 


The maximum opening along AB is found from Eq. (27.16) 


Yab 


6(tt + 4 )PR 3 
Ebh 3 


6(tt + 4) x 6.81 X 1.4375 s 
18.3 x 10 6 x 0.188 x 0.125 3 


(3.3 mm) 


♦ 



